Caffeine increases sensitivity of DNA to denaturation in chromatin of L1210 cells.
Exposure of exponentially growing L1210 cells to 5 mM and higher concentrations of caffeine perturbs their progression through the cell cycle and results in increased sensitivity of DNA in situ to denaturation. The latter is detected by the increased metachromatic stainability of DNA with acridine orange (AO) and sensitivity to S1 nuclease, measured by flow cytometry. Decreased DNA stability is generally characteristic of chromatin condensation and in untreated cells is observed in mitosis or quiescence (G0). The caffeine-induced decrease in DNA stability affects the interphase cells regardless of their position in the cycle and the changes are stochastic, concentration- and time-dependent. Populations of cells responding to caffeine are very heterogenous with respect to the degree of destabilization of DNA; sensitivity of DNA to denaturation of the maximally affected cells is similar to that of untreated cells in mitosis. The present method allows one to quantitatively express effects of caffeine on nuclear chromatin in individual cells of large cell populations and may be employed in studies correlating chromatin changes induced by this agent with its effects in modulation of cell sensitivity to radiation or antitumour drugs.